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imxm i ] 

SEGRaiKiciattP.nTraagftiic.kOEGR^xfi^iss'rsEGR^fc^iiAfcH 

*e«ft*rt*K«ra<£>E G R S f lc fe ^ T , AO G E G R jffi ?S t , HU IB Sf«SIKfr6#tt«*i 
fc E G RgPMjMSS*l|iftgf»^X{c<feOIK»j2ti5^--if>i:K^-tr>'(c^|(ili|gi)^ti 
Spyyi/y^t^ixMny^l/ytiCiOiEE G R il i£ f£ © E G R # X £ to ffi L ft} 
EEGRfrSliTiJffi»llI8ilcS§ISt5EGR)Steffl*SBl/feti:*^att5flI 
*BB8© E G RSI. 

[1*12] 10 

m m e g r ii kr <o m e e g r « tg a 3 y 7 u y +j- © ± n gp ta & y t % w * & © jr # c , 
EGRj5r^*ftai-r5EGR^-7SriaiHbftc:fc*«fafrs»*«iaB«oi*i««s 

[ » # E 3 ] 

m S3 e g r a ss <d hu e e g Raieany^L/vy-iofeTWiUBPtafc^ me g r ii m m 3 

V^U«y^ffl(^e)ieMffiKI1lK:i^*^EGR^X©^no**l^^r«i!l»±#*S«L/T 
&«C «ft$* 1 lEKOrtttllH® E G R«V. 

[Iff 4 ] 

MaSE G RiiSSOHuIBE G Rl^|3>7U7*t E G R#t<Dffl<DE G R # X J± ft £ & 

m t s e g r i± ft m m t . Mffa*&MfflK©jEft£&mT3&«ffft&aj85£. ^egr 20 

EE^^H)jS*6A^2n5EGR^XS^i W ft (P, ) h ft M ffi ft *8 ffl 8§ *» 6 A ft £ 4a 
SfcSctJEEfttftWtt ( P 2 ) t<Dmi£ ( A P = P | - P 2 ) %ffttiLTRMJBE (AP) C <fc 
t) HU §B E G R LKlffi (AP) A'iEOtSlcW&KE G R#$Blfl[t5 E G R# 

fWfl^Hfc£«iS.TfcS<:i:*1$*i:-r5iS#]K 1 fla*i<Ort«5«ffl©E G Rgi„ 
[fff*JS 5 ] 

ffl 82 E G R jffi SS £> HU 8 B E G RjM^^3>yu>y+J-j; D T ift <I <D E G R^7t E G R#T» 
WOE G R^Xfia^tlUtS E G Ria&ttHiffifc, IE G RiBfi*miSfr6X*«n« 

e g r ij zummihmtfmfez nrcft-nmmziiz- z tzasiE g R#5Mt§ egr 

[ Iff * m 6 ] 30 
ffiiBEGRjB£tt(*, /Xd/Sft*£{b*tf*Cfcte<fc9*-ifVgtt*g{fcS'&SnrS 

1 eiOAlllO E G R^ilo 

[ 0 0 0 1 ] 

KlClSl?nSEGR (it^XBIi) 5iKi:KEGRil«S»i:iatt5nTB8fi«fcfCJ: 

0 E G R ^fXi?;ilt 5 E G R#t ^IxSSaJE^O^^ltf lEKfeWS E G R fx 
tt* fc Lfc»tt«tt*rt*ttH© E G R«K Kill -T 5. 40 

[ 0 0 0 2 ] 

jat&«f*$-r-f -i?/naiiHt-)K«fcffl^e.nTt''« e g r (sem^xb fg-gn 
fxrioii^st. 0 fc ^ t , i o o ti x y 'J y ( x ^ - -tf ;i/ m ffl ) , i o l u a 
s^it*$d> as $ & « 1 o ituv;>i o o <b m m « 1 o 5 £ 11 it m % u x e * $ % 

i?n§^^e> 1 0 1 afcaS*-tfyi 0 1 alcHffi&E&StlSrJVT'l^y+M 0 1 b 
«lx|3y^i/^i 0 1 b t J: 0 *&* % in E L l&Sl © 1 09*iLti>->">i 0 

1 07li3^k7tl 0 1 b'NOJgMAPf, 1 0 6 t4*-fcT V 1 0 1 a^t.©iatlj 
df fS5o 50 
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[ 0 0 0 3 ] 

i o 4 itmmumm 1 o 5 A^^KLTisif 1 0 9 tc&m-stiz egr csfmtf xh« 

JB ) S , 1 02li|EGRf 1 0 4 1 12 B ft T ft £Mt ^ £ D R E G R It 1 0 4 © ffl & 
iffi JI o f; 0 E G RifXl$ilt5 E G R # T- & £ o 

£ ft 1 1 3 B iw IE E G R ff 1 0 4 <D ft M W 1 0 9 t 0^*»ICR» ftftft'Of a 'J , 3 
liifilEGRSl 0 4rt©EGRa f X^^aitSEGRi'-7T'£5o 
[ 0 0 0 4 ] 

A'frSE GRi/Xf AlCfe^TIJ, tU ;Jj tfl 1 I OKiOlV^^ 1 0 0©Hi^^« 0 
IE ft 4ft fflS 1 1 1 K. H 0 xysTy 1 0 0 OlHlteft^^^tftffi UEGR ^QiJflSeB 1 0 3 
fc A 77 L , a£ E G R # HKJ 0 S B 1 0 3t*^T«EX>S?>UJ*affx>^>HC»©* 10 
m«teftj£-r*EGR2fX«oS9EGR#HJ«**iHL, KMfiKEGRftl 0 2 * M 
I L T ^ S „ 

S ft , EGRil 0 4 0^«fl 0 9tO^-^gPte:Slt?>nfc^>^aU 1 1 3 <D X 5> x 
HffffliaiEGRSl 0 4*^JSSiil 09K»At5EGR^Xi%i^LTl^ 

o 

[ 0 0 0 5 ] 

£ ft, ME»ff*« 1 (WHIT 9-228902 © » C H 1 C * £ ft 5 E G R ~> 

Xf AMtS^Ki, E G R#S^t« E G R ffl $ 91 M <D ffl ffl # ft $ © E G R/^U 
ffl SS % litf, ffi ft M 1$ tc fflP^ # £ 13 T E G R # X £ E G R ffl $ £ ffl L T . E G R#K 
<k 5 fit ft M ffl £ ff <^ > ft ft ffi & P^ # £ P^ T E G R # X % E G R / W X ffl $ £ 20 
Iti:tiaD*IOEGRifXI5:lffit5j;9(cffiliE?nTl,^„ 
[ 0 0 0 6 ] 

£ ft , tu IS # ft * K 2 (#BB¥ 7 - 1 7 4 0 4 8 t&i8) O^fKB 1 K^?h5 E G 
x r A ic ^ t li > x y y" y <D M ffi Tj „ x a y Y ;i> ffl ft , ?2? S( ft > * S § o x y is y 

IS^ftStf EGR #XffiTj£^tf} LTEG R # U ffl ¥ 3 C A h U IEG R # ilHj ffl -f ■ g 
(cj:oTEGR#^Hu8Ex>^>ffliK#ffRt>"EGR^XH^K:3g{SLftM ft tc M ffl b T 

[ 0 0 0 7 ] 

[fifffiil] »M¥ 9 - 2 2 8 9 0 2 ffti (W*.tf, (9 1 «M) 

[t«S!2] #PM 7 - 1 7 4 0 4 8 ^i^i («UH\ 0 1 #5K) 30 
[ 0 0 0 8 ] 

[5SHJtf«Si*L<J:5 t T 3 IK ffi ] 

E G R ~y X -r A % M 7L ft x y i? y ic v T ti , x y i? y ft <gf (iyi?y |.ti tj ) # if A "f 5 
£ ffi ft SU£ TJ f© A f £ o - Tj , E G R ffl SS (EGRI) E G R ^ 

XO«ftB, EGRtfXffiTJP, <!: ft « J± TJ P 2 tOEjjiAP = P, - P 2 fc: <£ o T *t 
9 ft 46, SBfHuIEffiTJMAPyOoSOEGR^XffTJP, £ ft M JBE TJ P z iH*t< 

[ 0 0 0 9 ] 

ftf o T , 5 E G R y x r A ftf Z x y 5? y ic & ^ T tt , x y y y ft #f ^ if A L ft ftt 1£ tj 

P 2 if A t 3 £ , £ ft {C $ V> E G R # X J± TJ P , tJ«A-&Li6TDU3EJ±TJMAP>0^ 40 

^y V y <D±m$£WT* % &mw & % o 

«K3K, 0 4 K^*nStj£*Sffit»oTf4, EGRll 0 4 OftSCff 1 0 9 
ICB»6hft'<yfa'J 1 1 3Ol^i^ffffl(a0EGRf 1 0 4^^111 09 
fcaEA-r-5EGR*XS*i9A:LT^5*^ 'Ofa'Jl 1 3 <D J± TJ ffi T tc j; § K Aft JU 
T*3b%<DT°. MffEETJ^ A P <Dm A lc It IW ft & 0 K ft ff M K B# K tt + # S « fll ^ * ft L 

[0010] 

36k:, BufE^fPiiW l {cfe^TtiiSftTn/Offc E G R^fX^E G R/W^XjIJ8£j§LT 
EGR«rxs*J8A-rs«kdK*oTfcD» SftBufBltfFiaRZtfe^Tttxy^y^K 
* R tf E G R ft X E TJ K 9 JS T ^ <t 0 K E G R if X g * it?J ffl L T ^ 5 t>\ H ft © fi ffi K 50 
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[001 1 ] 

LT»*lCjifleLTE G R^Xit^lt^nl^htT, X > > © £ ffl & $ £ 33 ^ T Rlr S <2 
EGRifXi^iSL, IfCNOx (SsgSffctt) *8 fi O ffi HE « L ?# 5 ft $J « B9 © 

[0012] 10 

e.»«LTt&aaBBK:Sf«i«nsEGR ( Sf ac a x s ti st ) 9 m t m e g r a b e s w- e 

nTH«afl:fc± 9 E G R*xaftJ|»t* E G R^t*«*fc51l&«^*rt*«l8©E 
G Rgllc^^T, bu IS E G R ffi & fc , mK8f^iiB&a^#*$£ftfcEGRP&ffi&£iK 

$ a *r x (c j; (3 e m a ft § * - tr y t as * - tr > k m w m f j * ft 5 n y 7 u 7 +>■ t * m 

> 7 U V IC £ 9 MM E G R il K 4» © E G R 1} X £ ill E L ffl IB E G R # £ « T fu f£ 
t&StilKfcaiS-rs E G R&tttt&ftHIt Lfc C Srt««B8© E G R & IK & 9 

its. 

[0013] 20 

l*SlCfel>T, ^SKliilJlSOi^E, SuHBEGRjimcDiKiiaEGR^Si&ffin 
> y 1/ y O ± jSft M SP ffi & tf ~F iSit ffi fii © K # K. , E G RfX^^aifSE G R * - 5 * 
15 U T S © ft <fc ^ o 
[0014] 

frfrS389!K:«}:ftfcr, xy^vcjgft^'xCPMffi&fr?) # «i £ ft fc « # X tc J: 9 Sg »j 
£ft3 E G RllSa03>yi/7t7E G R JMSg^© E G R # X £ EE L ^ C ©JtaEE E G 
R # X £ x y i>- > |c M $g * ft fc «t D n ffl # fM » * ft S E G RftSfflLTWiEf&aifflBlcSS 

[0015] 

L ft o T , E G R tfXfct E G R y 7 U >y J: *) ft M ffl SS © EE * O £ 0 ftM 30 

BE ^> JW ± fc An EE S ft £ © T- , xy^y0»ftffin#K:fcv*Tft«ffiatfii*LTfcftaaiK 
lCf}ffitZEGR1JZ<Di£tift%®1lti%l£ti&0%ft<U%fZtlT^%a 

HB^fF^Kl , 2 © <fc 5 K H ft *J fc *5 l/> T E G R # X EE # ft&HEit) © ig ;Mc *f b T il 

ue -e * -r » 3f s © e g r *r x a # # e> ft a ^ t ^ 5 is £ * 0 s -r § c t ft t s § „ 

[0016] 

U o T *» * 5g « JC <t ft i±\ X > > O © ft^f^fcfet^TfcK&tlBE^KOJS^K IE SS £ ^ 

lte g R^xtt^te^-rscifc^Brtifcao, cftcfcoxy^yco^aieJgEKtj^T 
Hf a © e g r ssr x a & « Jt t % c t ft t § , m a » w j: § n 0 x c m m m it m ) © 

ffi m * £ si -e * 3 o 40 

* & > M * n 2 o j; 5 tc w ^ -r ft tf , EGR^-7(aDEGR^xsi^iasia< 

tt^ftS E G RiiJSOE GR^xSS^iTStSctiao^ 83 > r U v -9- <0©Sft 

j: S B^tt©ffiT*B5±t? t *« 
[0017] 

ra-r <o , a§*«3 ©SEWfctii** i tfe^T, wia e g r iUssotuiB e g r b 

*&«3y^Uy-9-j:9fcTSif«lffifi£fc:, ^ E G R ®®m n > 7 U >y ^(HO ^ 5 ft SCaftM K 
[0018] 50 
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m * m 4 <d m m & m m m 1 «c $s ^ x , flu ee g r w es © m -33 e g Risiny^i/yti 

E G RS'tCHOE G R ^X/I^J^^tB^S E G R EE *l « Hi 88 £ , flyfBii&MiiS&£>EE?j£ 
*fetbf*l&«l£*JiatB8i*i:» KEGRffi*«tmiSA^6X*SnSEGR^X£E*«llUi8 ( 
P , ) fcl&^£E*tftHl«^eX*«nSI&§tffi*1ftHHi (P 2 ) tOMEE (A P = P , - 
P 2 ) £ » til L T m m EE ( A P ) fcJ:»>fflBEGR#*raffll,KHEE ( A P ) IE © £ € 
KO*ISEGR#SI)llft1-5EGR#M8SBt««iT4Sct*»ai:t5. 
[ 0 0 l 9 ] 

SR 5K ffi 5 © % Pi! « ffi ;jc l Kfel/'T, nff If B E G R M © flt EB E G R ii & M a y f V v V <fc 

0 "F»fl(0 E G R f - 7 E G R ^OBBO E C R ^XjaS^lftWr * E G R fifi*ai» t 

. me g r n a & m as ^ e. a £ n s e g R # X ft « K£ £ ft fc tr£ S £ £ ii * 10 
5fc£ffiiBEGR#*ISJ&*5EGR#fflWSKi:*«*TfcScfc*«r«i:*5o 
[ 0 0 2 0 ] 

»*3«3*l/'»L5fl!>J:5fc:«|j« , rntf, g|*«3©<fc?(CEGR)I3S$:3y:/^v^<RlJfr 
t& SC jffi » «W K: IrI ^ -5 E G R #X©^ft©#£f^-fSaSjt#£^tt§ ctfc:«fc0t&SCa 

an** e> e g r jiKuw^toi&^oasifiSBei u M$gi 4 © j; ? k:i&»£e* ( p 2 ) # e 

G R iffiBCIE* (P, ) i9t*«<4oftitEG R # * BH U T l&SC SiiSlflfr 5 E G R 
MKW^Oi^aoM?JiJ*Krit-rSCi:fC<fe0,^«^EGRjIgSi|{i:i?SAtTxv^>'\ 

oi&sca (ffstfi) #«'>u sscaid^^fiTLiaffiffifiB^ffiT-rso^RfihTts. 

[ 0 0 2 l ] 

ffiilB E G R jfitetttt* m M 6 <0<t 5 fc, / Xd/Rft £l£{t24i:3 C tc «k 0 20 
[ 0 0 2 2 ] 

EXT, *afl4HeiLft*i«*ffl^T»lC»B'rs. fib, tOMWfcMSft 

coa«©«ffl**n©*k:ffi)£ , rsiffig , r{4iQ:<,#assiiHfl«jK-r^*^o 

[ 0 0 2 3 ] 

ti. 0 2 « % 2 n m m z m ? m 1 n e m , 0 3 « ?g 3 m m £ ^ ir si 1 m s 0 t & s „ 30 
as 1 mmm^^tm 1 Kfe^T, iootti>->'> (f^-€;ni) , 1 0 1 amnsm 
x h 0 s m. 1 0 ittiy*;yi oo4»6»af 1 0 5 £ g ft m% #x e * 0 mm s 

ft S * - If V 1 0 1 ati^-lfVl 0 1 afC|nj||ligg»)^tl?,Z3>^L-<y-9-l 0 1 b £ * 
li|3y^l/7tl 0 1 b{c<}:9i&m£/)llEtLii&flvei 09^rfflLTx^i>>l 0 0C 

1 0 71inyyE7D- 1 0 1 b^CltlAPf, 1 0 6 # - If > 1 0 1 a £> © # & ffl 
[ 0 0 2 4 ] 

1 (± E G R (M#X»M)iif&*T*, AS 82 » n. flf 1 0 5 © ft SB » « 1 0 1 ± IK © 

e y 1 aKHiIftSn*ay^U»1l-l bi?:liftt(DT\ K5I*S«8lift©#fit(;J: 
& to ^ ii £ ft £ |5J $ T* « § o 

iEGRgeil«3>/E7tl b AP K ttfftEftfttf 1 0 5QttGE G RijKff 49 

tflXftlTV^. ^LTsS^V^L-y+M b CUintt E G R# 1 0 2 i'^SStlft E G 
Rf 1 04^ffitTDljIB£Siei 0 9{C$li£ftT(/->£>o 
[ 0 0 2 5 ] 

2ttSie<OEGR^-7f, fiuBBE G Rf 6 Olliffi^ ^ 1 b±ftfSBffifc:g:g£ 

ft T V 5 „ 3(il2gOEGR^-7t', ii2EGRfl0 4Ct5E3yyE7+)-lbai 
PtEGRftl 0 2©PWSi!filCiiJnT^5„ 50 
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l l 0 (i hu SB x y i? y l o o © to ts * & to t 3 to ^ to #§ , l l l (i hu aB x y i/ y l 0 0 

»lHlfe^^^tof^0ili5a^tog§, 10 3tiEGR#i|iiJ®ISg-£, iffiAtlBfsl 10i< 

6 © x y i/ y ft ft ( x y i? y to ft ) l l tf ?> © x > y n 

e»<0«4toffl^f±E G Rftl|J»gl 1 0 3 fc A ft S ft, K E G R # ff?J W =g H 1 0 3 (C *5 !/> 
Tffi3Bx>S>> toft&tfxy5>y@te#®tttflfBfcJ*JStS E G R *XloJ 0 E G Rft 

1 0 2 © m BE £ © to L , m ffl & IC E G R ft 1 0 2 £ fl?j W L T ^ 5 „ C © 3§ 1 ft| ffi 0IJ tc *j If 
Z> E G R ft M » H B 1 0 3 © #1 $ , ft BHi 0 4 tc * £ ft * © & © £ |hJ$ T & 3 <, 

[ 0 0 2 6 ] 

tf tf £ ffi fS. tf h ft 5 M Jtt ft ft * x w ~ -tf )]/ Wt m © E G R -> X r A IC *5 ^ T , x > V y 1 0 
0*6»««fl 0 5£iILT)§*&«$1 0 1 ©^-e> 1 0 1 a tC&e>n3flEM#Xtf io 

Ht s ft # as gf # x a , e g r & « e 4 * m o t e g r m & m 1 © * - e y 1 atiA 

2 n ^ 2 - if y 1 atiiL cniaoi^-ifyi afcipHii)©3y:/u-y+M b tf a 

- ft\ hu IB n y 7 I, >y v 1 bAPlctiili 1 0 5 Of EE G R»«fi4 O^K9J: 0 fe 
Tit«9fiA'6»esnftE G Rie^iO, 

^lS©EGR^-7 2ia9^S?nftEGR^XtLtOiM^X)!i'#AftlTfe!) 
, in^^V7tl bliCOEGR/ifX^ toffi G R £ - 9 3 fc 5M "T 3 0 

f LT^EGR^-7 3Ctil(^0§a$t*^ai2nftEGR^Xtt, t£ $ -f 3 ? IS tc J; 
ORlg^tSSnfcE G R# 1 0 2^I-5t^If 1 09KfiAJn, fu IB ii 18 1$ 1 0 1 
<D 3 y 7" U >y -9- 1 blCiDIEiM^nft^^tS^jntxyv'y 1 0 OKfltjSSnS. 20 
[ 0 0 2 7 ] 

* fc , i^'SEGRv-XfAlCfcl'Tt^ to ft $t to 38 1 1 0 fC J; 0 X y *J y 1 0 0 © to ft 
£*. [Hl$Ei(^to§5l 1 l£J;9xy^yi00<D®«»**4r«WLTEGR#S(lffllSB 

1 0 3 tc X ft L , IE G RftfiJWSil 1 0 3 tc is ^ T m IB x y V s y to ft & tf x y V y ® & 
ROttfflfglCttJS-rS E G R#Xffio£ 5 E G R # Bfl £ * » to L , a^^glc E G R# 1 

0 24MLT^8, 

[ 0 0 2 8 ] 

tf tf S * t^J K <t n fif , Stat 1 05*6»ftfhftEGRg6«15, 351SCEGR 
^-7 2tJ:tlft9?tlftEGR^XB, EGRll&«l©3V7*l/'yt 1 bt iOfttt 

i o 9rt©E*o*0«&^ffi^W±{ciuE$n5©T% x y *J y l o o © if ft Ws ^ tc 30 
^ T EE /J fg A L T , EGRll 04$I-3TSSIil 09tC^)Jit-r§EGR^X 
©JEE^^IGIB^MJEE^*') *>1gfif®<UW?5£ ttfT'Z, C tttc J: 0 Hlf®© E G R *T X 

[ 0 0 2 9 ] 

^ -3 T tf tf 5 H ffi ff<J t i tl tf , X v y 1 0 0 © A ft ^ KSf tc * ^ T fc l& » EE ^3 © fg * tc IE 
KI{cJ§fieLTEGR^X»^Ji^f^c:ttfRlftii:*0> Ctllc j; OxVv'V 1 00©£ 
5ie«Kfe^T*&5lk:JiA-rSf?fSOE GR^Xi%S^t5Cfci<tf> 1? }g 8 S » 8?J 

[ 0 0 3 0 ] 

£fc, mix ^2®EGR^-72, 3K<fc»JEGRj5fxaa*«eftiafi3tt<©BfSSfi 40 
$T?ffiTHtL»T*&^K:^ffi£-fr5C£tf-e£S„ ?^tC?B 1 ©E G R^-^2 tCioT 

hu IB E G R S8 ft ft 1 © a y f U y * 1 b^SBIJtlS E G R iffi Eg © E G R^Xgg^fiT 

s-e s c t tf nrfli t asot, i3 y?v i b ©ssfbfc * sif^i*©ffi;T^K?±T* 

* § 0 

[ 0 0 3 1 ] 

13 2 tc ^ £ ft 5 m' 2 §lf ffi #J fC </•> T « , MIBEGRgl 0 4©HuSBEGRJMI&1Sl©ciy 
1 b J: 0 fe Tfttfffl^ft, MftWtCtiHUlB E G R ft 1 0 2 © T ^ fll'J fu tc , KEG 

Rie«ay^i/7ti b io tf e. ^ a *' i o 9 m tc tf 9 e g r ^ x © n © * z tf $ -r 
tf tf 5 2 ^ is ffii tc <t n a x hu is m it # 1 1 k a 0 *e sc ff 1 o 9 m tf e> e g r s 1 0 4 a 50 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an EGR device for an 
internal combustion 

engine, which surely follows increase in intake pressure at a time of 
high load 

of an engine to enable an EGR gas amount to be increased, secures 
a required 

EGR gas amount in all of operating areas of the engine, and thereby 
implements 

required reduction in NOx (nitrogen oxides) concentration. 

SOLUTION: The EGR device for an internal combustion engine 
with supercharger 

having an EGR system includes an EGR supercharger disposed in an 
EGR passage. 

The EGR supercharger has a turbine driven by exhaust gas passed 
through an EGR 

exhaust passage branched from an exhaust passage and a 
compressor coaxial ly 

driven by the turbine. EGR gas in the EGR passage is pressurized 
by the 

compressor, and is fed to the intake passage through an EGR valve. 
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